recorded on a commercial apparatus (ESI Source). All the solvents were purified by usual methods before use. Glyoxal derivatives 1a-1k were synthesized according to the previously reported method. [1] Enolsilane 3a and 3b were prepared in accordance with literature methods. [2] (B) General procedure for chiral N,N'-dioxide preparation
The N,N'-dioxide ligands L1-L7 were synthesized by the same procedure in the literature.
[3] 22. 4, 25.3, 26.6, 64.8, 66.1, 76.4, 126.5, 127.6, 132.3, 140.5, 167.3 20.2, 20.3, 25.3, 27.7, 64.6, 67.9, 77.2, 126.5, 127.5, 132.3, 140.5, 165.9 (m, 1H), 7. 44-7.46 (m, 2H), 7.52-7.56 (m, 2H), 7.62-7.68 (m, 1H), 7.89-7.92 (m, 2H), 8.00-8.02 (m, 2H) ppm. (E) Copies of NMR spectra for the catalysts.
S14

